United States Patent 1)
Rolland

(o 3,903,253
[45]1 Sept. 2, 1975

[54] PROCESS FOR DIAGNOSING
HYPERCYANOGENESIS

[75] Inventor: Michel Rolland, Paris, France

[73] Assignee: Societe Anonyme: Albert Rolland
‘ ~ 8.A., Paris, France

[22] Filed: Sept. 15, 1972
[21] Appl. No.: 289,291

[30] Foreign Application Priority Data
Sept. 21, 1971 France................ e 71.33923
[52] US.ClL ... 424/9; 424/129; 424/201
{51] Imt. CL2 ........ A61K 29/00; A61K 31/68;
‘GOIN 31/00; GOIN 33/16
[58]  Field of Search......; ..... el 424/9, 129, 201
[56] " References Cited

OTHER PUBLICATIONS.
. Mushett, PSEBM, Vol. 81, 1952, pp. 234-237.

Glass, Nature, Vol. 189, Jan. 14, 1961, pp. 138-140.

Primary Examiner—Albert T. Meyers
Assistant Examiner—A. P. Fagelson
Attorney, Agent, or Firm—Young & Thompson

[57]1 ABSTRACT

Hypercyanogenesis is diagnosed by injecting a human
patient parenterally with hydroxocobalamine to pro-
duce cyanocobalamine, collecting the urine of the pa-
tient, decomposing the cyanocobalamine eliminated
with- the urine by photolysis, and determining the
quantity of the thus-liberated hydrocyanic acid. The
cyanide level following injection will vary, always ini-
tially increasing. In a normal patient, the cyanide level
will rapidly thereafter fall to that of hypocyanosis; but
in a patient afflicted with persistent hypercyanogene-
sis, the cyanide level will fall only relatively slowly
toward its initial value.

I Claim, No Drawings
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PROCESS FOR DIAGNOSING
HYPERCYANOGENESIS

It has bcen cstablished, by clmlcal Obserthmns that
certain illnesses, such as disseminated sck,rosm and cer-
tain algias, were at least partially waused by h)pch\ a-
nosis. It has alrcady been proposed 10 usc: hydrox-
ocobalamine. for counteractmg acute cvamdc poison-
ing caused by hydrocyanic acid; and for the. treatment
of various other illnesses, Howcver it has never been
proposed - to use hydroxocobdlammc “for dmg,nosmg
chronic hypercyanogenesis which. as sct torth above,
may be, at least the partial causc of certain’ 1llncsse5

In normal’ hc‘llth a huiman bung cllmmatu (.\amdc
ions in the urinc at a rate of <1pprox1matcly 1 g,ammd
every 24 hours, When the quantity ¢liminated cxceeds
this figure, the cyamdc, ion content of the blood 1§ too
high, but it is important to be able to diagndse ‘whether
hypercyanogenesis is the cause of such illness.

The object of the present invention is to provide a
process for diagnosing hypercyanogenesis by provok-
ing hypercyanogenesis, that is to say, by provoking an
accelerated. elimination of the cyanide ions present in
excess of normal in the blood. .

The present invention is based on the analysis of the
action of‘hy'droxqcobalaminc on hydrocyanic acid and
cyanide compounds in general and of clinical obscrva-
tions which have confirmed the possibility of using hy-
droxocobalamine as'a diagnostic agent for hypercyano-
genesis, this diagnostic agent simultaneously also hav-
ing a curative action. ’

When hydroxocobalamine is in the prescncc of hy-
drocyanic acid or an aqueous solution of cyanide, one
molecule: of hydroxocobalamine combines with one

“molecule of hydrocyanic acid or cyanide with the for-
mation of one molecule of cyanocobalamine. Since cy-
‘anocobalamine is not toxic, it has been proposed to use
hydroxocobalamine, itself being almost completely
harmless; to counteract acute cyanide poisoning.

On the other hand, it has become apparent that cya-
nocobalamme was much more  mobile than hydrox-
ocobalamine and that it was, at.least partially, rapidly
‘eliminated’in the urine.

The present invention therefore provides a process
‘for diagnosing hypercyanogenesis characterized in that
‘4 patient is injected parenterally with a high dosc of hy-

droxocobalamine, the urine is collected, the cyanoco-

“balamine éxpelled with the urine is decomposed by
_photolysis, and. the thus-liberated hydrocyanic acid is

quantltdtlvely determined.

..-7='When the process was carried out, it was seen that,

‘in'the absence of any cause capable of producing a cya-

: snuria’ of exogenous origin, the administration of hy-
" droxocobalamine is followed by urinary hypercyanosis

and this hypercyanuria may vary with the condition of
the subject and is characteristic of a hypercyanogenesis
appearing simultancously with algias.

The dosage units of the present invention arc prefera-
bly contained in injectable ampoules each containing a
dose of 15 mg. of hydroxocobalamine. ‘
" The following clinical observations are given by way
of examples for carrying out the process of the inven-
tion. '

OBSERVATION NO. 1

On the first subject, the quantitative analysis was ef-
fected: of the ions CN~ in gammas in the urine per 24
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hours. The result of the andlysw was 17y. 24 hours after
administration by intramuscular means of 5 000y of hy-

‘droxocobdlammc this: ﬁgurc increased to 1.3v. At the
“end-of 48 hours;;ithad droppcd back to 0.95 and a fur-

ther injection was cffected of 5,000y of hydroxocobala-
mine: which:caused. the rate: to: climb’ back. 72 hours
after the-first’ injection. to'1.1y. After 96 hours. i.c., 48
hours after the sccond mjcctlon the rate had dropped

* back to 0. S-y
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twill be sccn that this obscrvatlon concerns a nor-
mal Sub_)(,(,t irt"'which the injection of hydroxocobala-
mine u.mpomnly increases the climination of cyanide
ions, but redilces the C)dl‘lldc ion content of the blood
below normal, which is translated mto a hypocyanuria
durmg thc followmg pCl'lO(.k i

OBSERVATION NO

On a; patiént dfﬂlCth ‘with dlsscmmatcd sclerosis
there was cffected. before ; any treatment, the quantita-
tive analysis of the CN™ ions.in the urine. which showed
2.7y per 24 hours. Then 5,000y of hydroxocobalamine
was administered by intramuscular means. The quanti-
tative analysis of the CN™ ions in gammas per 24 hours
was, 24 hours after injection, 8.9, 48 hours after injec-
tion, 0.7, and 72 hours after the said injection 0.9.

The subject was therefore afflicted with endogenous
hydrocyanic auto-intoxication, the normal level of the
urinary hydrocyanic acid being recstablished by a sin-
gle injection of hydroxocobalaminc.

OBSERVATION NO. 3

In a subject it was discovered, before any treatment,
that 1.75y of CN™ ions per 24 hours was present in the
urine. The subject was subjected to several successive
injections of hydroxocobalamine, namely, an initial in-
jection of 10,000y followed 24 hours later with an in-
jection of 20,0001y, then an injection of 30,000y 24
hours later, then an injection of 20,000y every 24
hours.

The results of the analyses were as follows:

Time Injection CN" in ¥ per 24 hours
0 10,000 v 175
24h 20,000 y 15.6
48h 30,000 v 2.3
72h 20,000 y 20.6
Y6h 20,000 y 8.4
120h 3.0

It will be seen that the subject is afﬂicted with a per-
sistent hypercyanogenesis, the administration of a new
dose of hydroxocobalamine or a stronger dose causing
a hypercyanuria which is even hlgher without return to
the normal cyanuria.

It will be scen that the diagnosis has made it possible
to confirm on patiénts having; before any trcatment, a
hypercyanogencsis, the existence of a syndrome of an
endogenous cyanide-auto-intoxication. The biochemi-
cal sign represented by a high content of cyanide ions
before any treatment is confirmed and is much more
easily detectable since it is greater with the process ac-
cording to the invention. ' :

Prolonged observations on subjécts affhcted with ev-

- olutive bouts of disseminated sclerosis have made it

possible to confirm a very clear hypercyanuria, some-
times very high, since it may reach 80y and more of uri-
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nary hydrocyanic. acid in.the coursc of the cvolutive
bouts, the injection of the diagnostic agent.simulta-
neously producing an absence or attenuation: of the
pain which had not been nOtl(,Cd durmg previous bout%

From a consideration, of the, foregoing - dnclosure
therefore, it will be ewdcnt that thc mmally rccnted ob-
ject of the present invention has bcc,n achieved.

Although the present invention has been descnbcd
and illustrated in conncction with preferred. cmbodl—
ments, it is to_be uriderstood that’ modlﬁcatlons and
variations may be resorted’ to, w1thout’departmg from
the spirit of the invention, as. thosc skilled in this art wﬂl
readily understand. Such modlﬁcatlons and varl..mons
are considered to be within the purvxcw and scope of
the present mvn,ntlon as defined by the appended
claims.

Having described my mvcntlon l Cldlm

I.A process for dmgnosmg hypc,rcyanogcnems com-
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prising the steps of mjectmg a human patlent parenter-
ally with hydroxocobalamine, collecting the urine of
the patient, decomposing the cyanocobalamine elimi-

nated . with. the: urine by photolysis, determining the -

quantity of the thus-liberated hydrocyanic acid, repeat-
ing said injecting and collecting and decomposing 4and

determining steps at a plurality of predetermined equal -
intervals of time after the first said injecting stép in re--
* spect of the same human patient, also performing sdid

collecting, decomposinig and determining steps prior to -

any said injecting step in réspect of the same human pa-

tient, and comparing the thus-determined quantities of

hy‘d‘rdcyahic‘"acid" with the quantities of hydrocyanic

- dcid characteristic of a normal human patient at the'

samc said intervals of time, thereby to detect the pres-

cncc of hypercyanogenesxs ’
* * *



